Recent advances in blood grouping techniques, from classic agglutination inhibition tests to the elution test (Kind 1960) or the mixed agglutination test (Coombs and Dodd 1961) , enable to detect blood group from extremely minute blood or body fluid stains. As for ABH blood group, ABH antigens are widely distributed among human body constituents, animals and microorganisms. We have investigated serological differences between ABH antigens of red cells and body fluids to differentiate the blood groups which were detected in stains contaminated with blood and/or body fluids. In this paper, the preparation of anti-A specific for red cell or saliva and its application to forensic practice were described.
MATERIALS and METHODS
Rabbit anti-A red blood cell and guinea pig anti-A. Se saliva. Rabbit ansi-sera were the same as described in the preceding paper (Sagisaka et al. 1981a ). Three rabbits of group A+ were intramuscularly injected with 1 ml each of 10% human A red blood cells Received for publication, June 30, 1983. 119 twice a week for five weeks. At the initial two immunizations, Freund's complete adjuvant (0.5 ml) was separately injected. Three guinea pigs were intramuscularly immunized with 0.5 ml of pooled human saliva of A. Se group twice a week for 6 weeks. Saliva was boiled for 15 min and mucin was removed before injection. Emulsion of the adjuvant with saliva was injected at the initial two immunizations. All animals were bled ten days after the last immunization. Agglutinin activity was tested by routine tube and microtitration methods. The coating of latex with A. Se saliva. Latex particles (0.6 ,um in diameter, specific gravity 1.16) were kindly provided by Professor S. Matsuzawa, Department of Legal Medicine, Juntendo University. The coating procedure was as described in the proceding paper (Sagisaka et al. 1981b ). In brief, 20 pl of 5% of bovine albumin (Sigma F-V) and 0.2 ml of A. Se saliva which was beforehand boiled at 100°C for 10 min were added to 4 ml of phosphate buffered saline, pH 7.2 (PBS). To the mixture was added 4 ml of 1° carbodiimide (1-cyclohexyl-3-(2-morphlinoethyl) carbodiimide metho-p-toluensulfonate, Fulka Co., Switzerland). After incubation at 37" C for 30 min, 0.8 ml of 5% latex was added and incubated at 37°C for 3 min with occasional shaking, followed by incubation at 4°C overnight. The latex was washed three times with PBS by centrifugation at 10,000 rpm for 15 min and suspended in 0.05 M glycine-NaOH buffer pH 8.2 to give a concentration of 0.05%. Agglutination of the latex was performed on microtitrating plates (U type).
Test materials. Blood and body fluids of each group were obtained from dead bodies examined in our laboratory. The materials were dropped on cotton gauze, and dried at room temperature. Some gauzes stained with A group saliva were dropped additionally with blood of B group and vice versa.
Detection of red cell A (Ar) and saliva A (As) antigens. The elution method (Nickolls and Pereira 1962) was adopted. Two threads (0.5 cm in length) from the gauze which were fixed by heating at 100°C for 10 min were teased into fine fibers. The fibers were sensitized with anti-Ar or anti-As for 2 hr in test tubes, followed by washing with cold saline twice. After adding one drop of the eluting medium mentioned below, antibody was eluted by heating at 55°C for 10 min. For the tests with anti-As, the elutee was moved to wells of microtitrating plates and diluted serially. Two percent glycine in 0.5% human albumin (Sagisaka et al. 1980 ) was used as an eluting medium for detecting Ar antigen and 0.05 M glycine-NaOH buffer pH 8.2 for As antigen. Anti-Ar and -As activities were tested by routine tube and microtitration methods, respectively.
RESULTS
Specificity of antisera. Agglutinin activity of crude antisera is shown in Table 1 . All antisera were inactivated at 55°C for 20 min. Crude anti Ar was absorbed with one-tenth volume of 0 red blood cells repeatedly. After absorption 4 to 6 times, two antisera (Nos. 7 and 9) were made almost specific for A red cell. These antisera were pooled and titrated with A red cell using A. Se saliva as a diluent. As a result, the antiserum was not inhibited with A. Se saliva at all (Table 2) .
Agglutinin activity of antisera to A. Se saliva was relatively low. Crude anti As was absorbed with 0 and A red blood cells until anti-A agglutinin was diminished completely, usually 5 times absorptions being necessary. In addition, absorption of anti As with B. Se saliva at a ratio 20: 1 was performed. Out of three anti-As, two antisera (Nos. 2 and 3) could differentiate A antigen of saliva from that of red blood cell. Titration of anti-As with A. Se saliva coated latex showed that specific anti-As had agglutinin activity of 1: 32 (Table 1) . Examination of blood Ar or -As or body fluid stains with anti-At the examinations of blood or saliva stains, anti-Ar reacted only with blood stains of A and AB groups and not with A group from any body fluids such as saliva, tear, stomach juice, bile, semen, and vaginal secret. At the tests with antiAs, all body fluid stains reacted except for cerebrospinal and pericardium fluids and urine (Fig. 1) . The reactions could be observed at the diluent of 1: 4 of the eluent at the stains of secretor saliva. Stains of non-secretor saliva gave relatively weak reaction which was noted only at the neat of the eluate. A group from A saliva stain contaminated with 0 red cell could be also detected.
DISCUSSION
Recent biochemical investigations have clarified that ABH blood group antigens found in red cells or body fluids such as saliva, semen, and gastric juice are macroglycolipids or glycoproteins (Zahler 1968 ). However, A group of both the macroglycolipid and glycoprotein is known to be determined by an oligosaccharide, N-acetylgalactosamine (Morgan 1964) . It was revealed (Boyd and Elizabeth 1954; Ishiyama et al. 1974 ) that agglutinin activity of anti-A from various sources other than normal human serum was inhibited with A saliva. It meant that there was no serological difference between A antigens of saliva and red blood cell. On the other hand, H antigen from red cells and body fluids, determinant of which was L-fucose, had different antigenicity as pointed out by Morgan and Watkins (1948) and Sagisaka et al. (1983) . Therefore, we expected that minute serological difference between A antigens of red blood cells and saliva can be disclosed when appropriate animals are selected for immunization. In the present experiments, immunization of A-rabbits with A red cells and A+ and Arabbits with A. Se saliva gave unsuccessful results. In addition, chicken anti-A. Se saliva reacted with A antigens of both red cells and saliva (results not given). The preceding paper (Sagisaka et al. 1981a ) reported that A antigenicity of saliva from A+ rabbits was serologically identical to that of human A. Se saliva but not to that of human A red blood cell. The present results indicated that A+ rabbits recognizing the minute difference between A antigens of red blood cells and saliva 
